WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 0 : 




(11) Internationa) Publication Number: 


WO 98/03968 


GI1B 5/008 


Al 


(43) International Publication Date: 


29 January 1998 (29.01.98) 



(21) International Application Number: PCT/IB 97/00682 

(22) International Filing Date: 12 June 1997 (12.06.97) 



(30) Priority Data: 

96202074.9 22 July 1996 (22.07.96) EP 

(34) Countries for which the regional or 

international application was filed: NL et al. 



(71) Applicant: PHILIPS ELECTRONICS N.V. [NUNL]; Groe- 
newoudseweg I, NL-5621 BA Eindhoven (NL). 

(71) Applicant (for SE only): PHILIPS NORDEN AB [SE/SE]; 

Kottbygatan 7. Kista. S-164 85 Stockholm (SE). 

(72) Inventor: PINE. Gregory. Ellsworth; Prof. Holstlaan 6, NL- 

5656 AA Eindhoven (NL). 

(74) Agent: VAN DER KRUK. Willcm, L.; Internationaal Oc- 
trooiburcau B.V.. P.O. Box 220, NL-5600 AE Eindhoven 
(NL). 



(81) Designated States: CN, JP, KR, NO; SG. European patent (AT. 
BE. CH. DE. DK. ES, FI. FR, GB. GR, IE, IT. LU, MC. 
NL. PT. SE). 



Published 

With international search report. 



(54) Title: INFORMATION RECORDING ON A MULTTTRACK RECORD CARRIER 



I 

-2 flnn 



t 

-1 min 



Top 

Parking 

Ploct 

1 



t 

♦ Imin 



t 



♦12 min 



t 



Dirtttory-j- 



-Cptfing 



— I- 



Htll- 
— I— 



S^Ktol Prrt«ntDtion 



-t«tomCai1 L 

X 



3t^D»Dt t 
X 



-limi Shift - 



-<!« 



-Mwit # 2- 



-Tiai Shift— 



— I — 



n 



*?1 

-IIAD-OOT 



>*t ;i m| j 'if 1 >3| j h\ if ; 



hi 



(57) Abstract 



A recording apparatus and method for recording information in a multitrack record carrier with longitudinal tracks, where the total 
length of the record carrier has been divided into a plurality of sub portions, wherein the information has been recorded in a serpentine -like 
way. 

Serial No. 09/577,637 

: : Docket No. 249212013300 



BNSOOCID;<WO 9803968A 1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify Slates party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


AM 


Armenia 


n 


Finland 


LT 


AT 


Austria 


KR 


France 


LU 


AU 


Australia 


CA 


Gabon 


LV 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


BA 


Bosnia and Herzegovina 


CE 


Georgia 


MD 


BB 


Barbados 


CH 


Ghana 


MG 


BE 


Belgium 


CN 


_ Guinea 


MK 


BF 


Burkina Faso 


GR 


Greece 




BG 


Bulgaria 


HU 


Hungary 


ML 


BJ 


Benin 


IE 


Ireland 


MN 


BR 


Braiit 


IL 


Israel . 


MR 


BY 


Belarus 


IS 


let land 


MW 


CA 


Canada 


rr 


kaJy 


MX 


CF 


Cental African Republir 


jp 


Japan 


NE 


CC 


Congo 


KE 


Kenya 


NL 


Cll 


Switzerland 


KG 


Kyrgyzstan 


NO 


CI 


CGte d'l voire 


KP 


Democratic People** 


NZ 


CM 


Cameroon 




Republic of Korea 


PL 


CN 


China 


KR 


Republic of Korea 


FT 


CU 


Cuba 


KZ 


Kaiakstan 


RO 


CZ 


Czech Republic 


LC 


Saim Lucia 


RU 


DE 


Germany 


U 


Liechtenstein 


SD 


DK 


Denmark 


LK 


Sri Lanka 


SE 


EE 


Estonia 


LR 


Liberia 


SC 



Lesotho 

Lithuania 

Luxembourg 

Larvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


SZ 


Swaziland 


TD 


Chad 


TC 


Togo 


TJ 


Tajikistan 


TM 


Turkmen utan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US ' 


United States of America 


vz 


Uzbekistan 


VN 


Viei Nam 


YU 


Yugoslavia 


zw 


Zimbabwe 



WO 98/03968 PCI7IB97/00682 

1 

Information recording on a multitrack record carrier. 



The invention relates to an apparatus for recording an information signal in a 
plurality of tracks running in the longitudinal direction of a longitudinal record carrier, such 
as a magnetic record carrier, to a record carrier and to a method of recording. An apparatus 
as defined in the foregoing is known from USP 4,318,141, document Dl in the list of related 
5 documents that can be found at the end of this description. 

Conventional organisation of recording or information signals on a longitudinal 
record carriers is sequential, with information signals being recorded serially in one or more 
tracks along the length of the record carrier. Information signals are typically recorded in 

10 one or more tracks from the beginning of the record carrier to the end of the record carrier. 
If the information signal to be recorded is longer than the length of the record carrier, the 
transport mechanism steps the one or more heads to one or more different tracks and the 
recording process continues back from the end toward the. beginning of the record carrier. 
Consequently, the multiple tracks are recorded in a serpentine like manner on the record 

15 carrier. The known apparatus has the disadvantage of a long access time for accessing the 
information recorded on the record carrier. 

The invention aims at providing an improved apparatus for recording the 
information signal on a record carrier, which results in shorter access times for accessing the 
20 information. 

The apparatus for recording an information signal in a plurality of tracks 
running in the longitudinal direction of a longitudinal record carrier, the apparatus compris- 
ing 

- input means for receiving the information signal. 

25 - signal processing means for processing the information signal so as to bring it in a form in 
which it can be recorded in the plurality of tracks on the record carrier, 

- transport means for transporting the record carrier in either a first longitudinal direction or 
in a second longitudinal direction, which is reverse to the first direction, 

- writing means for writing the processed information signal in said tracks on the record 
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carrier in a serpentine like manner, starting from a Stan location viewed in the first 
longitudinal direction of the record carrier towards a first end of the record carrier, the ; - 
apparatus further comprising 

- means for dividing the total length of the record carrier between said start location and said 
5 first end of the record carrier into a plurality of sub portions of the record carrier, 

- the writing means being further adapted to write the processed information signal in a first 
track in a specific first portion, in the first direction from a first end to a second end of said 
first portion, the transporting means being further adapted to reverse the direction of 
transport into the second direction upon reaching the second end of said first portion, the 

10 writing means being further adapted to write the processed information signal in a second 

track in said first portion from said second end towards said first end, the transporting means 
being further adapted to reverse the direction of transport into the first direction upon 
reaching the first end, the writing means being further adapted to write the processed 
information signal in a third track in the first portion from said first end towards said second 

15 end of said first portion. 

The invention is based on the following recognition. By dividing the total length 
between the start location and said first end of the record carrier into a plurality of sub 
portions, it is possible to make 'shorter* serpentines by reversing the transport direction of 
the record carrier upon reaching each end of a portion and switching over to another track. 

20 When a film is recorded in this way, it is possible to easily and quickly access other 
moments in time in the film by simply changing tracks. 

These and other objects of the invention will become apparent from and further 
25 elucidated with reference to the embodiments described in the following figure description, in 
which 

figure 1 shows schematically the record carrier, 
figure 2 shows an apparatus in accordance with the invention, 
figure 3 shows the record carrier obtained with the apparatus of figure 2 in 
30 more detail, and 

figure 4 a schematic picture of a TV screen for priority setting. 

Figure 1 shows the record carrier 2. schematically over its total length. The 
start end of the record carrier 2 is indicated by BOT (beginning-of-tape) and the final end is 



\ 
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indicated by EOT (end-of-tape). A lead-in portion and a lead-out portion are shown, being 
the portions between the start end (BOT). of the, record, carrier and the line 1, and the final 
end (EOT) of the record carrier and the line U respectively. A data area tor recording the 
information signal is available between the lead-in portion and the lead-out portion of the 

5 record carrier 2. 

Tracking signals may be recorded in the record carrier in order to enable 
recording of the information so as to obtain information tracks T, to T n , as shown in figure 
1. Reference is made to the documents D2 to D6 which further describe the tracking signals 
and the use of such tracking signal. Where necessary, those documents are assumed to be 

10 incorporated by reference in the present application. 

Figure 2 shows an embodiment of an apparatus for recording an information 
signal on the record carrier 2 of figure I. which has tracking signals prerecorded on it. 
Figure 3 shows how the information signal is recorded on the record carrier 2. The apparatus 
of figure 2 has an input terminal 30 for receiving the information signal. The input terminal 

15 is coupled to an input of a formatter unit 32. which converts the information signal into a 
format suitable for recording on the record carrier 2. An output of the formatter unit 32 is 
coupled to a write unit 33 comprising a write/read head 34. The formatted information signal 
is supplied to the write/read head 34 and recorded in one of the tracks T,, T 2 , ... T (1 on the 
record carrier 1. The record carrier as shown in figure 2 is supposed to be transported in 

20 directions indicated by the arrow 31. * 

The head 34 is further adapted to read tracking signals recorded in the record 
carrier. The tracking signals are supplied to a filter unit 36. which has a bandpass filter 
characteristic with a centre frequency equal to the specific frequency of the tracking signals. 
As the frequency of the tracking signals is low relative to the frequency content of the 

25 formatted information signal, it is possible to read the tracking signals from the record 
carrier, while writing the formatted information signal into ihe track T,. 

A generator unit 38 is present .for generating a control signal in response to the 
tracking signals read by the head 34. This control signal is supplied to an input 50 of an 
actuator unit 40. The actuator unit 40 actuates a movable mounting 42 on which the head 34 

30 is mounted. The movable mounting can have any form. One preferred embodiment of a 
mounting is described in EP patent application no. 95202926.2, document D2 of the list of 
related documents, filed recently in the name of applicant, but not yet published. Further, the 
functioning of the tracking servo mechanism is extensively described in document D6 of the 
list of related documents. 
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A control unit 42 is present for controlling a motor transport unit 44. By 
controlling the motor transport unit, the record carrier 2 is transported in one of the twb 
directions shown by the arrow 31. 

Figure 3 shows an example of the record carrier after having recorded an 
information signal, such as a movie on the record carrier 2. The width of the record carrier 
is largely exaggerated in order to better explain the record carrier and* the functioning of the 
apparatus. In total twelve tracks T, to T 12 are shown in this example. 

As can be seen, the total length of the record carrier between the start point, 
which is the line s, and the end of the record carrier, which is the line 1-,, is divided into a 
number of portions, denoted P, to P 4 . The portions are in this example of equal length, 
which is expressed in time, as being of a length of 4 minutes of recording or reproduction 
time. 

When recording a movie on the record earner, indicated by movie 
recording starts in track T ( indicated by the dot, at the start location indicated by the line s. 
As can be seen, in this example, the start location is not at the beginning of the record 
carrier but distance away from the beginning of the record carrier. Expressed in recording or 
reproduction time, the start position is located two minutes away from the beginning of the 
record carrier, which is the line I,. During recording the first four minutes of the movie, in 
this example, the record carrier is transported in such direction that recording takes place in 
the track T,, in the direction towards the end U of the record carrier. Thus, a portion of the 
information signal is recorded in that part of the track T<, lying rn the first portion P,. After 
four minutes have lapsed, the transport direction of the record carrier is reversed. Further, 
the head is positioned so that recording continues in track T 2 in a direction towards the start 
position, that is the line s. Thus, a portion of the information signal is recorded in that part 
of the track T-> lying in the first portion P,. Upon reaching the start position, the transport 
direction of the record carrier is again reversed. Further, the head is replaced so that 
recording continues in the track T 3 in a direction towards the end. the line U, of the record 
carrier. Recording continues for the next 8 minutes, until the transport direction of the record 
carrier is again reversed. Thus, a portion of the information signal is recorded in that part of 
the track T 3 lying in the portions Pj and P->. The head is positioned in cooperation with the 
track T 2 and recording continues for 4 minutes, until the head reaches the boundary line 
between the portions P, and P 2 . Next, upon reaching the said boundary line, the head is 
positioned above the track T, and the transport direction of the record carrier is reversed. 
The next portion of the information is thus recorded in that part of the track Tj located in the 
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portion P 2 . Recording continues in that part of the track T { located in the portion P 3 . Next, 
upon reaching . the boundary line between the portions. P 3 and P 4 , the head is positioned 
above the track T> and the transport direction of the record carrier is reversed again. 
Recording continues in the track T 2 , until the boundary between the portions P 2 and P 3 is 

5 reached. The head is positioned above the track T 3 and the transport direction is reversed. 
After having reached the boundary between the portions P 3 and P 4 , the head is positioned 
above the track T, so that the final part of the track T, can be filled with recorded informa- 
tion. Upon reaching the end of the record carrier,, which is the boundary line 1 2> separating 
the information area from the lead out area, the head is positioned above the track T 2 and the 

10 direction of transport is reversed, so that the final part of the track T 2 can be filled with 
information. Upon reaching the boundary between the portions P 3 and P 4< the head is 
positioned above the track T 3 and the direction of transport of the record carrier reversed so 
that the final part of the track T 3 can be filled with information. 

Upon again reaching the end of the record carrier, the head is positioned above 

15 the track T 4 and the direction of transport reversed so that the information can be recorded in 
the track T 4 . In the present example, the movie is 64 minutes long, so that the remaining 
part of the movie can be recorded in the track T 4 . until the head has reached the starting 
position s. 

Upon programming a movie for recording in the apparatus, the length of the 
20 movie is inputted in any form into the apparatus. Using this information, the apparatus is 
capable of choosing such a recording path through the various portions that the start and the 
end of the recording are at the same position viewed in the length direction of the record 
carrier, namely the position indicated by the line s. 

In another embodiment, the information signal itself coniprises information 
25 about the length of the movie. The apparatuses now capable of retrieving this length 

. information from the information signal received,; .so that the apparatus is again capable of 
choosing the appropriate recording path through, the various portions. 

Other programs m ; ay not require the specific recording method as described 
above for movie ft 1. As an example, another program, denoted /special presentation' is 
30 recorded in the well known way in the tracks T 5 and T 6 and again another program, denoted 
'time shift* is recorded in the portions P,, P 2 and P 3 of the tracks T 7 and T 8 and another 
program, also denoted Mime shift' is recorded in the portions P, and P 2 of the tracks T n and 

The program denoted 'movie # 2* is also characterized by the specific recording 
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method as described above. The method is advantageously used in order 10 fill the empty 
portions in the tracks T 7 , T 8 , T n and T I2 behind the programs denoted 'time shift'; 

As has been said earlier, the start location, indicated by the line s, is hoi at the 
beginning of the record carrier, but at a distance therefrom. This enables the recording of 
5 further programs in the area between the beginning of the record carrier, indicated by the 
line 1,, and the start location , indicated by the line s. Those recordings can also start at the 
sun location. The part of the record carrier between the beginning I, and the start location s 
of the record carrier is also divided into a number of, in this example two, portions P 5 and 
P 6 of one minute of recording-reproduction time each. As can be seen in figure 3, a 

10 directory (table-6f-contents) is recorded in the parts of the tracks T, and T^ inside the portion 
P 5 . The directory starts at the start location s and can be read by scanning the track T, in the 
second direction, that is from right to left in figure 3. Upon reaching the boundary between 
the portions P 5 and P 6 . the direction of transport of the record carrier is reversed and the 
head is positioned above the track T 2 » so that the remaining part of the direction recorded in 

15 the track T 2 and within the portion P 5 can be read. Positioning the directory in the way as 
shown has the advantage that, after having recorded a movie, such as the movie/? 1, the 
directory can be updated very quickly. After having terminated the recording of the movie* 1, 
the head is positioned on track T 4 , at the start position line s. Updating the directory can be 
realized by repositioning the head in the vertical direction as seen in figure 3 towards a 

20 position where the head is positioned above the track T,, so that the directory can quickly be 
updated, whilst after terminating the update, the head is again at the start location, line s. 

The remaining part of the record carrier at the left hand side of the line s can 
be used for recording news items, as shown in the tracks T 9 and T, 0 . 

The apparatus could further be used in combination with a service provider for 

25 supplying services on demand of a customer. This is called 'custom-cast*. A custom-cast 
service provider may be capable of transmitting a so-called 'custom casf message to the 
user. This message is received via some transmission chain and recorded automatically on 
the record carrier, as shown in figure 3 by the two items denoted 'customs casf in the tracks 
T 7 and T 8 in the portions P 5 and P 0 . The user may switch the apparatus into a reproduction 

30 mode for. a reproduction of the 'custom cast' information recorded. This could lead to a 

screen as shown in figure 4. This screen shows all subjects of information that can be chosen 
by the user. Upon choosing a subject and a corresponding priority, the priorities will be 
retransmitted to the service provider, which will transmit at a later moment information 
regarding the items chosen. Those items can be recorded automatically on the record carrier. 
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such as the items in the tracks T n and T,, denoted 'segments', for a later retrieval. 

More specifically, the items are recorded such on the record carrier that items 
having the highest priority are recorded first, and items having a lower priority are recorded 
'later \ in the sense that upon starting the reproduction mode by the user tor those items, the 

5 items having the highest priority are reproduced first and the items having a lower priority 
are reproduced later. 

The service provider is also capable of transmitting general information as 
regards programs and movies that can be obtained from the service provider. Such general 
information is recorded automatically on the record carrier, denoted by 'opening', in the 

10 tracks T 3 and T 4 in the portion P 5 and the tracks T l to T 4 in the portion P 6 , Further, 

commercials specifically related to the chosen priorities can be supplied by the service 
provider and recorded in the tracks T 6 and T 7 , in the portions P 5 and P 6 . 

Whilst the invention has been described with reference to preferred embodi- 
ments thereof, it is to be understood that these are not limitative examples. Thus, various 

15 modifications may become apparent to those skilled in the art, without departing from the 
scope of the invention, as defined by the claims. As an example, the invention has been 
described with reference to a recording of an information signal by one head in one track on 
a record carrier. It should however be noted that the invention is equally well applicable to 
apparatuses in which the information is recorded using a plurality of heads in a plurality of 

20 tracks. The apparatus described is very well suitable in multi-media applications, as U 
enables an automated cooperation with a service provider's network. 

Further, the invention lies in each and every novel feature and combination of 

features. 
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CLAIMS 



1. Apparatus for recording an information signal in a plurality of tracks running in 
the longitudinal direction of a longitudinal record carrier, the apparatus comprising 

- input means for receiving the information signal, 

- signal processing means for processing the information signal so as to bring it in a form in 
5 which it can be recorded in the plurality of tracks on the record carrier, 

- transport means for transporting the record carrier in either a first longitudinal direction or 
in a second longitudinal direction, which is reverse to the first direction, 

- writing means for writing the processed information signal in said tracks on the record 
carrier in a serpentine like manner, starting from a start location viewed in the first 

10 longitudinal direction of the record carrier towards a first end of the record carrier, the 
apparatus further comprising 

- means for dividing the total length of the record carrier between said start location and said 
first end of the record carrier into a plurality of sub portions of the record carrier, 

- the writing means being further adapted to write the processed information signal in a first 
15 track in a specific first portion, in the first direction from a first end to a second end of said 

first portion, the iransporting means being further adapted to reverse the direction of 
transport into the second direction upon reaching the second end of said first portion, the 
writing means being further adapted to write the processed information signal in a second 
track in said first portion from said second end towards said first end, the transporting means 
20 * being further adapted to reverse the direction of transport into the first direction upon 
reaching the first end, the writing means being further adapted to write the processed 
information signal in a third track m the first portion from said first end towards said second 
end of said first portion. 

2. Apparatus as claimed in claim 1 . the transporting means being further adapted 
25 to reverse the direction of transport into the second direction upon reaching the second end 

of said first portion, the writing means being further adapted to write the processed informa- 
tion signal in a fourth track in the first portion from said second end towards said first end, 
the transporting means being further adapted to reverse the direction of transport into the 
first direction upon reaching the first end, the writing means being further adapted to write 
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the processed information signal in a fifth track in the first portion from said first end 
towards said second end of said first portion. 

3. Apparatus as claimed in claim I, the writing means being further adapted to 

write the processed information signal in a second portion directly following the First portion, 

5 in one of said first, second and third tracks, from the first end towards the second end of 
said second portion, the transporting means being further adapted to reverse the direction of 
transport into the second direction upon reaching the second end of said second portion, the 
writing means being further adapted to write the processed information signal in a second 
one of said first, second and third tracks in the second portion from said second end towards 

10 said first end of said second portion, the transporting means being further adapted to reverse 
the direction of transport into the first direction upon reaching the first end of the second 
portion, the writing means being further adapted to write the processed information signal in 
a third one of said first, second and third tracks in the second portion from said first end 
towards said second end of said second portion. 

15 4. Apparatus as claimed in claim 3, wherein the first one of said first, second and 

third tracks is the third track, the second one of said first, second and third tracks is the * 
second track and the third one of said first, second and third tracks is the first track. 
5. Apparatus as claimed in claim [, wherein the start location does not coincide 

with the second end of the record carrier. 

20 6. Apparatus as claimed in claim 5. further being adapted to record another 

information signal in tracks starting from said start location in said second direction towards 
the second end of said record carrier. 

7. Apparatus as claimed in claim 6, wherein the means for dividing is further 

adapted to divide the total length of the record carrier between said start location and said 

25 second end of the record carrier into a plurality of sub portions of the record carrier, 

- the writing means being further adapted to write the processed other information signal in 
the second direction in a third portion lying on the other side of the start location than the 
first portion, in a seventh track from a first end towards a second end of the third portion, 
the transporting means being further adapted to reverse the direction of transport into the 

30 first direction upon reaching the second end of said third portion, the writing means being 
further adapted to write the processed other information signal in an eighth track in the third 
portion from said second end towards said first end, the transporting means being further 
adapted to reverse the direction of transport into the second direction upon reaching the first 
end, the writing means being further adapted to write the processed other information signal 
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in a ninth track in the third portion from said first end towards said second end of said third 
portion. 

8. Apparatus as claimed in claim 7, wherein the seventh track. is the first track, the 

eighth track is the second track and the ninth track is the third track. 
5 9 Record carrier obtained with the apparatus as claimed in anyone of the 

preceding claims. 

10. Method of for recording an information signal in a plurality of tracks running in 

the longitudinal* direction of a longitudinal record carrier, the method comprising the steps 

- receiving the information signal, 

10 - processing the information signal so as to. bring it in a form in which it can be recorded in 
the plurality of tracks on the record carrier, 

- transporting the record carrier in either a first longitudinal direction or in a second 
longitudinal direction, which is reverse to the first direction. 

- writing the processed information signal in said tracks on the record carrier in a serpentine 
15 like manner, starting from a start location viewed in the first longitudinal direction of the 

record carrier towards a first end of the record carrier, the apparatus further comprising the 
step of 

- dividing the total length of the record carrier between said start location and said first end 
of the record carrier into a plurality of sub portions of the record carrier, 

20 - the writing step and transporting step being further ciiaracterized by writing the processed 
information signal in a first track in a specific first portion, in the first direction from a first 
end to a second end of said first portion, reversing the direction of transport into the second 
direction upon reaching the second end of said first portion, writing the processed informa- 
tion signal in a second track in said first portion from said second end towards said first end, 

25 reversing the direction of transport into the first direction upon reaching the first end, writing 
the processed information signal in a third track in the first portion from said first end 
towards said second end of said first portion. 
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